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Introduct ion 
T h e P le i s tocene , t h e geo log i ca l p e r i o d i m m e d i a t e l y p r e c e d i n g t h e p r e s e n t t i m e , h a d 
a g r e a t e f f e c t on t h e E a r t h a n d on its l i f e . I t f o r m e d t h e s u r f a c e w i t h d e n u d a t i o n a n d w i t h 
a c c u m u l a t i o n of s e d i m e n t s . T h e p e r i o d i c i i y of its c l i m a t e is n o t on ly a c l i m a t o l o g i c a l 
p r o b l e m b u t a l so an a s t r o n o m i c a l one , because these p e r i o d s a r e c a l c u l a t e d a c c o r d i n g t o t h e 
l aws of t h e a t t r a c t i o n o f t h e p l a n e t s t o o . T h e P l e i s t ocene i n f l u e n c e d e s sen t i a l ly t h e d i s t r i b u t i o n 
o f p l a n t s a n d a n i m a l s . A p p e a r e n c e of t h e m a n a n d its p r e h i s t o r y o c c u r r e d a l so in t h e 
P le i s tocene . 
T h e t a sks of the P l e i s t o c e n e - r e s e a r c h a r e m a n y s i d e d . T h e y can be so lved o n l y t h r o u g h 
t h e co l l ec t i ve w o r k o f v a r i o u s sciences. T h e l i t e r a t u r e o n t h e sub jec t is e x t r c m l y l a rge . 
T h e r e su l t s a t t a i n e d t i l l n o w a r e s u m m a r i z e d in b o o k s a n d a r e d iscussed on i n t e r n a t i o n a l 
congresses . T h e u n s o l v e d a n d d i s p u t e d p r o b l e m s f o r m still a n e n t a n g l e d p r o f u s i o n a n d th i s 
e n l a r g e s f u r t h e r w i t h t h e b r o a d e n i n g of researches . A c c o r d i n g t o th i s s i t u a t i o n the P l e i s t o c e n e 
researches a r e in p rogress w i t h c o n t i n u a l l y inc reased r a t e . 
I n H u n g a r y t h e p e r i g l a c i a l e s e d i m e n t s of t h e P l e i s t ocene a r e s e t t l e d w i t h a spec ia l 
a b u n d a n c e . I n v e s t i g a t i o n o f these is a n i m p o r t a n t a n d f r o m t h e p o i n t of v i e w of t h e i n t e r -
n a t i o n a l P l e i s t o c e n e - r e s e a r c h a h i g h l y r e spons ib l e t a sk of t h e H u n g a r i a n research w o r k e r s . 
In o u r c o u n t r y the r e sea rch w o r k e r s of t h e P l e i s t o c e n e w o r k in tes ive ly on t h e l ine of g e o l o g y , 
p a l y n o l o g y , m a m m o l o g y a n d a s t r o n o m y s ince the end of the S e c o n d W o r l d W a r . A u t h o r 
jo ined t o th i s c o m p l e x w o r k w i t h t h e i n v e s t i g a t i o n of ^ / / « s e a - r e s i d u e s in 1950. D u r i n g t h e 
pi f e e d i n g 20 yea r s a u t h o r w a s o c c u p i e d in t h e i n v e s t i g a t i o n of t h e d i s t r i b u t i o n a n d l i f e of 
the recen t H u n g a r i a n Mollusca f a u n a . T h e s e i n v e s t i g a t i o n s of t h e a u t h o r a r e c o n t i n u e d a t 
p resen t t o o . M a t e r i a l d e r i v e d f r o m s u p e r f i c i a l courses of o u t c r o p w a s seve ra l t i m e s i n v e s t i g a t e d 
by t h e a u t h o r b e f o r e , b u t o n l y as t h e s t a r t i n g p o i n t of t h e recen t f a u n a . T h e H u n g a r i a n 
P l e i s t ocene ha s o n l y res idues b e l o n g i n g t o r e c e n t species, t h e r e f o r e it w a s n o t necessa ry f o r t h e 
a u t h o r t o b e c o m e a c q u a i n t e d w i t h n e w species, a t t h e s a m e t i m e in t h e e v a l u a t i o n of t h e 
P le i s tocene f a u n a he cou ld m a k e g o o d use o f his e x p e r i e n c e s r e l a t i n g t o t h e l i f e o f r e c e n t 
c x e m p l a r c s . I t is u n d e n i a b l e , h o w e v e r , t h a t t h e i n v e s t i g a t i o n of t h e m a t e r i a l f r o m t h e P l e i s t o c e n e 
p u t t h e we l l k n o w n m o d e of l i f e of c e r t a i n in a n e w a n d i n t e r e s t i n g l igh t . S t u d y of t h e 
c i r c u m s t a n c e s of l i fe o f fossi le e x e m p l a r e s m a y be a g o o d lesson f o r t h e r e s e a r c h e r o f t h e 
recen t f a u n a t o o . R e s u l t s o b t a i n e d t i l l n o w by t h e a u t h o r on t h e P l e i s t ocene f a u n a wi l l be 
p u b l i s h e d he re on t h e basis of h is e x p e r i e n c e s o b t a i n e d on t h e recen t a n i m a l s . A u t h o r m a d e 
an e f f o r t t o p r o d u c e r e su l t s i n t e r e s t i n g n o t o n l y f o r m a l a c o l o g i s t s b u t p r o f i t a b l e a l so f o r 
sc ien t i s t s in o t h e r b r a n c h e s o f t h e P l e i s t o c e n e - r e s e a r c h on i n t e r n a t i o n a l leve l t o o . 
A . H O R V Á T H 
Earl ier resu l t s of inves t igat ions of the Mol lusca of the H u n g a r i a n 
P l e i s t o c e n e 
N u m e r o u s papers a re a l r eady publ ished by o ther au thors a b o u t fossi le 
Mollusca of the H u n g a r i a n Pleistocene sediments . In these works m a n y species 
were enumera t ed and their ident i ty wi th recent species were d e m o n s t r a t e d . 
T h e enumera t i ons conta ined m a n y deta i led a n d va luab le da t a a b o u t d i s t r i -
but ion and grea t d i f fe rences were demons t r a t ed between the f o r m e r a n d recent 
area of the species. Genera l ly , the number of t h e t h e r m o p h i l e lements w a s then 
much smaller and the ol igotherm elements were cons iderable more w i d e - s p r e a d 
than t o d a y . F rom the loess of the H u n g a r i a n P l a i n species were d e m o n -
st ra ted which live t o d a y only on h ighlands . These dev ia t ions w e r e e x p l a i n e d 
by the c l ima te of the Pleistocene which was colder t han n o w a d a y s . O n the basis 
of the d a t a accumula t ed and on the knowledge of the m o d e of l i fe of the spe-
cies f o u n d several facies (aquat ic , terres t r ia l , locale and abyssic) w e r e es tab-
lished. These works remained, however , in con t ra s t to all of their va lue o n l y 
descr ip t ive and mere publ icat ion of d a t a a n d invest igate only ma te r i a l of 
superf ic ia l courses of ou tc rop . 
In H u n g a r y m a n y artesian wells were a l r eady bored but , se rv ing on ly 
pract ical purposes , their bore plugs were not sui table fo r scientif ic w o r k . T h e 
changes of the Mollusca f auna accord ing to d e p t h were in te rp re ted as facies 
changes of a s imilar c l imate because on ly species k n o w n also f r o m t h e super -
ficial courses of o u t c r o p were demons t ra t ed . F rom the w o r k s of f o r m e r scien-
tists the results of T . K O R M O S and M . R O T A R I D E S a re to be dis t iguished. K O R -
MOS was still the fo l lower of the t o d a y o u t w o r n monoglac ia le c o n c e p t i o n 
and he believed this suppor ted by the d a t a abou t Pleistocene Mollusca k n o w n 
by him. R O T A R I D E S considered in 1 9 4 2 the H u n g a r i a n Pleis tocene indivis ib le 
on the basis of Mollusca residues a l though he dea l t much wi th the Mollusca of 
the Pleis tocene and was well u p in the results a t t a ined u p to tha t t ime. T h e 
Mollusca-fauna was considered un f i t f o r level l ing of the Pleis tocene d u e t o 
the lacking of level- indicat ing species. F rom the sediments of t imes b e f o r e 
Pleis tocene much ext incted species are k n o w n which lived only in a de f i n i t e 
geological epoch and therefore they indica te by their mere presence the geo-
logical age of t h e sediment. O u r Pleistocene Mollusca species a re still a l ive . 
I ts presence itself is there fore not charac ter i s t ic on single pa r t s of P le i s to-
cene. A f t e r all ou r old l i terature about Mollusca separa ted the Pleis tocene 
f r o m Pl iocene and Holocene, established wi th in facies-changes bu t did no t 
d is t r ibute it in to Mollusca-periods. 
M o l l u s c a f r o m the borings b e t w e e n D u n a and Tisza in 1950 
A u t h o r began to deal with Pleis tocenous Mollusca in 1950, w h e n he w a s 
requested by professor I. M I H Á L T Z to eva lua t e the Mollusca f a u n a of 4 0 , 3 0 
m deep borings. These borings were p e r f o r m e d on behalf of the H u n g a r i a n 
Geological Ins t i tu te and directed by MIHÁLTZ. T h e borings were set teled on 
a 140 k m long p ro f i l e in the direct ion of N o r t h - E a s t and Sou th -Wes t f r o m 
the D a n u b e to the T i s z a , more exact ly f r o m S z e n t e s to B a j a . T h e a im 
of these bor ings was the scientific knowledge of the sediments of the H u n -
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g a r i a n P l a i n and they a re p e r f o r m e d wi th the co r respond ing technics. 
Many thousands of Mollusca-shells were f o u n d in these borings and to eva lua t e 
this mater ia l f r o m the poin t of view of de t e rmina t ion and division of the 
sediments was au thor ' s task . 
Because fo rmer scientists did not p e r f o r m such kind of work , new me-
thods were to be e labora ted . Accord ing to au tho r ' s f u n d a m e n t a l idea if the re 
were per iodical changes in the c l ima te of the Pleistocene, co r respond ing to 
these changes, the Pleistocene f a u n a must show per iodic changes too. W i t h o u t 
any doub t , this per iodic i ty showed in all g r o u p of an imal s f r o m the Protozoa 
to the M a m m a l s . But whi le in cont ras t t o the o ther an imals the Mollusca-
shells were fossilized in large numbers and suf f ic ien t ly consistent , w i th t h e 
aid cf them the c l imate-per iods of the Pleistocene m a y be recons t ruc ted . 
Lacking level - indicator species recons t ruc t ion m a y be based only on the analysis 
of the Mollusca-coerioses. Q u a l i t a t i v e and q u a n t i t a t i v e d is t r ibut ion of the 
species in the recent coenoses m a y be reasoned by the env i ronmenta l f ac to r s 
of the b io top . Mollusca are ve ry sensitive t o the f ac to r s of the i r small env i -
ronment . D u r i n g invest igat ion of recent popu la t i ons the same species were 
observed in d i f f e r e n t b io tops bu t the s ignif icance of the species in the asso-
ciat ions was d i f f e r e n t accord ing to the e n v i r o n m e n t a l fac tors . In t h e eva lua t ion 
of the Mollusca-popuhz'ions of the Pleistocene the same me thod was fo l lowed 
which in the invest igat ion of the recent popu la t ions was a l ready successful 
appl ied . I n the case of a recent mate r ia l both the coenoses and the e n v i r o n m e n t 
are given. In the case of a mater ia l f r o m the Pleistocene only the coenoses a re 
k n o w n and f r o m these must conclude to the fo rmer env i ronmen t . Dur ing the 
work it were to be dis t inguished the facies changes showing the per iodic i ty 
of the macroc l ima te f r o m the facies-changes of locale character is t ic . W e wil l 
come back to these interesting and compl ica ted problems later , when state-
ments will be suppor ted with a b u n d a n t d a t a f r o m the invest igat ions. These 
t w o d i f f e r e n t sorts of the facies-changes were not perceived by f o r m e r inves-
t iga tors due to the lacking of mate r ia l collected wi th suf f ic ien t regu la r i ty . 
M I H Ä L T Z collected wi th great cau t ion , d is t inct ion the k ind of facies on the 
rich and geologically precisely levelled mater ia l was not ha rd . Changes a t t -
r ibuted to the changes of the macro -c l ima te occurred repea tedly on several 
places and to a considerable thickness a n d they were accordance wi th t h e 
geological level of t h e prof i le . D u r i n g eva lua t ion , it was m a d e an e f f o r t to 
uti l ize ent i re ly the knowledge re la t ing to the m o d e of life of the species occur -
red. It w a s taken into cons idera t ion the i r recent area accord ing to geogra-
phical w i d t h and height above sea level, their demand on t empera tu re , h u m i -
di ty and vegeta t ion , the d a t a re la t ing to o p t i m u m , pejus and pessimum of each 
fac tors . A u t h o r was great ly suppor t ed by his more than t w o decennial ex-
periences ob ta ined by invest igat ions of Mollusca in d i f f e r e n t env i ronmen t s . 
Th i s eva lua t ion is a l ready published'1 e lsewhere here on ly a short sum-
mary is given. Species living in runn ing wa te r ( T b e o d o x u s transversalis C . 
PF., Lithoglyphus naticoides C . PF., Unio crassus Retz., Sphaerium rivicola 
L M . , Sphaerium solidum N O R M . ) were found only in the borings near the 
D a n u b e and T i s z a . T h e r e f o r e it m a y be supposed tha t in the t ime of the 
,F HORVATH, A.—ANTALFI, S.: M a l a k o l o g i s c h e S tud ie iiher die oberen P l e i s t o z ä n - S c h i c h -
ten im Süden zwischen D o n a u — T h e i s s . Ann . Biol. U n i v . H u n g . T o m . I I . Budapes t 1952 . 
p. 417—428 . H u n g a r i a n wi th G e r m a n s u m m a r y . 
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f o r m a t i o n of the sediments the t w o r ivers ran roughly on their p resen t p lace . 
T h e m a n y thousands Mollusca-shells f o u n d on the o the r places of the p r o f i l e 
were the residues of s t i l l -water and ter res t r ia l species. T h e charac te r i s t i c s of 
a r iver - sed iment i.e. the joint occurrence of species l iv ing on d i f f e r e n t places 
and the d i f f e ren t i a t i on of shells accord ing to weight was not observed on this 
f a u n a . T h e hypothes is persisting till n o w accord ing which t o t h e sediments 
be tween the D a n u b e and T i s z a a re t h e sediments of the D a n u b e going 
t o w a r d s the present bed is incompa t ib le w i th the Mollsuca-fauna f o u n d in t h e 
prof i le . Th i s Mollusc a-{&\mz p roves M I H Á L T Z ' S s ta tement , w h o considers these 
sediments as aeolic ones. M I H Á L T Z eva lua t ing the p ro f i l e f r o m t h e po in t of 
view of geology dist inguish 6 aeolic loess l a y e r s / Before , i t was k n o w n on ly 
one loess layer on the H u n g a r i a n P l a i n , the uppe rmos t and the lower 
loess layers were considered as aqua t i c sediments . T h e sixth loess layer — in 
the absence of Mollusca-residues — was no t eva lua ted . T h e f a u n a of all o the r 
loess layers consists of terrestr ic species and the re fo re they must be cons idered 
as aeolic sediments. T h e par t s of loesses con ta in ing l imnct ic species a p p a r e n t l y 
a re b lown into st i l l-waters. T h e Mollusca-associations of the loesses a r e consi-
de rab le d i f f e r e n t f r o m the recent Mollusca-associations of the H u n g a r i a n 
P l a i n . In the recent Mollusca-fauna t h e r m o p h i l species a re d o m i n a n t whi le 
in the loesses they p layed a subord ina te role. T h e bulk of the loess fauna con-
sists of o l igotherm ubiqui tous species which live n o w in our c o u n t r y r a the r 
in the h ighlands-b io tops . There were f o u n d also species which l ive n o w a d a y s 
exclusively in mounta ins . These da t a show an glaciale c l ima te co lder t h a n 
tha t of t o d a y . T h e detai led f auna -ana lys i s demons t r a t ed c l imat ic d i f f e r ences 
between the ind iv idua l loesses. T h e rich f a u n a of the three u p p e r loess layers 
s imilar t o each o the r p roved a relat ively mi ld glaciale c l imate . T h e c l ima te of 
the uppe rmos t layer was the most mild. T h e c l ima te of the second layer was 
colder whi le that of the th i rd much m o r e co lder than the f o r m e r t w o . T h e 
fo r th a n d f i f t h layer were very similar t o each o ther . T h e y had a much m o r e 
poor f a u n a d u e to a cons iderably a r ider and co lder c l imate . T h e f o r t h layer 
had a l i t t le mi lder cl imate. 
Between the fo r th and f i f t h loess layers was a c lay- layer , the o the r loess-
layers were separa ted by runn ing sand. T h e c l imate of the sand layers was 
cons iderable co lder and ar ider than that of the loess layers. The f a u n a of the 
c l ay - l aye r between the for th and f i f t h loesses and below the loess layers show 
a c l imate wi th glaciale charac te r and humide r and mi lder than t h a t of the 
loesses. 
Inves t igat ions o n the l o e s s - w a l l of P a k s 
A f t e r the investigation of the mater ia l f r o m the borings in 1950 a u t h o r 
was requested by the geologist P . K K I V Á N to invest igate the soil s amples f r o m 
the loess-wall of P a k s . These samples were collected f r o m the loess-wall of 
43,40 m height f r o m every 20 cm-s con t inua l ly and repea ted ly . K R I V Á N a t t a -
ched an out l ine cf the prof i l too on which a l t e rna t e loess and c lay layers a n d 
a runn ing sand layer were represented. All snails of all samples w e r e cons i -
* M I H Á L T Z , I . : La divis ion des sediments q u a t e r n a i r e s de I ' A l f o l d Acta G e o l o g i c a T o m . 
I I . Fasc. 1 — 2 . Budapes t 1 9 5 3 . p. 1 0 9 — 1 2 0 . 
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dered dur ing eva lua t ion . T h e uppermos t 9,50 m thick loess layer designed ho-
mologous by K R I V Á N was d i f f e r en t i a t ed into f ive layers wi th the aid of snails. 
T h e f ive glaciale per iods demons t r a t ed had a c l ima te much ar ider and colder 
than t o d a y . Rela t ive ly most h u m i d e and most mi ld was the midd le layer, the 
mcst cold and most a r ide was the uppe rmos t and the most lower . These results 
showed great novel ty in contras t to au tho r ' s p rev ious experiences. The loess 
layers f r o m the mater ia l of bor ings in 1950 seemed to be the sediments of d i f -
ferent glaciale per iods in which in the midd le an a r ide and cold m a x i m u m 
and in its beginning and its end milder and humide r c l imate was found . T h e 
f ive-per iodic loess of P a k s shows the c o n t r a r y of this na tu ra l c l imate-change . 
I t seemed t h a t this loess is the sediment of t w o glaciale periods, be tween 
them the a r ide and cold charac te r of the c l ima te did not cease only lessened, 
so they are fused to a cer ta in extent . For in te rp re ta t ion of this phenomenon 
the c l imate -curve of M I L A N K O V I C H and BACSÁK w a s also employed . Th is curve 
shows the as t ronomica l ly calcula ted c l imate-per iods of the Pleistocene. A u t h o r 
was able to i d e n t i f y his snai l -per iods wi th the p a r t of the c l imate per iod de-
signing the glaciales Wiirm 3 and Wii rm 2 and the th ree inters tadiales be tween 
them. O n a u t h o r ' s reconst ruct ion the f luc tua t ions of c l imate were ent i re ly 
co r respond ing to BACSÁK'S hypothesis . Such a measure of agreement may no t 
be accidental , f u r t h e r on the as t ronomical ca lcula t ions of the c l imate per iodes 
were believed to be true. N a t u r a l l y , these per iods were t ryed to fo l low du r ing 
au tho r ' s subsequent w o r k . U n f o r t u n a t e l l y , the f a u n a of the lower layers was 
very poor , also sediments wi thou t snails were f o u n d . In spite of this th rough 
the hole Pleis tocene succeded to fo l low the p a r t s of the c l imate curve d u r i n g 
which BACSÁK supposed the in land ice ca r apace on the area of the Scand inave 
glaciat ion. T h e e f f ec t of the ice-free per iods was no t mani fes ted on the f a u n a 
therefore no sediments were fo rmed dur ing these per iods . 
T h e results of invest igat ions of the loess wall of P a k s were a l r eady p u b -
lished, s t h e r e fo re t hey a re out l ined here only shor t ly . T h e same p ro f i l e was 
very detai led e labora ted by K R I V Á N f r o m the po in t of view of geology, he 
gave also d i f f e r e n t diagrams.** H i s recons t ruc t ions abou t the per iodic changes 
of env i ronmenta l f ac to r s cor respond general ly wi th them of the au tho r , m o -
reover his t ime-scale in the uppe r and midd le Pleistocene until the end of 
Riss 1 agree exac t ly . 
T h e bor ing of F e l s ő s z e n t i v á n and m e t h o d s of its inves t iga t ion 
For f u r t h e r s tudy of Pleistocene sediments of the H u n g a r i a n P l a i n 
M I H Á L T Z settled a new bor ing in F e l s ő s z e n t i v á n in 1954 along the p ro f i l e 
of 1950 ment ioned above . F e l s ő s z e n t i v á n is s i tuated about 20 k m e a s t w a r d 
of B a j a . T h e bor ing is 77 m deep, the samples were taken general ly at 20 cm 
intervals (sometimes samples of o the r measures e.g. 10, 30, 40, and 50 cm-s 
were also taken. ) D i a m e t e r of the drill pipe till 29,60 m was 13,5 cm, below 
9,5 cm. Accord ing ly , the vo lume of the measures of the 20 cm long samples 
* HORVÁTH, A . : T h e snai ls of t he pleis tocene depos i t s a t Paks . Á l l a t t a n i K ö z l e m é n y e k , 
Budapes t 1954 p. 171 — 1 8 8 . H u n g a r i a n w i t h English s u m m a r y . 
' ' ' ' K R I V Á N , P . : La d iv is ion c l imaro log ique du p lé is toccne en E u r o p e een t ra le . Ann . Ins t . 
G é o l . H u n g . B u d a p e s t 1955. p. 441—510 . 
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were till 29,60 m 2861 c m ' be low 1417 cm' . T h e geological p r o f i l e of t h e 
bor ing was minu te ly e labora ted by MTHALTZ. O n the p r o f i l e a l t e r n a t i v e l aye rs 
of loess, clay and sand are shown. H e give also full de ta i l s of the t rans i t ions . 
F rom the samples all Mollusca residues were washed out on the spot 
and separate ly packed . T h e f i rs t task of the invest igat ion was t h e de te rmina -
t ion of the species and the number of exemplares . Conse rva t ion of the res idues 
was general ly good, unbroken or scarcely damaged shells were also f o u n d . 
But for de te rmina t ion of t h e exac t number of exemplares the f r a g m e n t s were 
also to be taken in to cons idera t ion . De te rmina t ion of the f r a g m e n t s was so-
met imes a ha rd task, but by a scientist in possession of experiences of m a n y 
years wi th the invest igat ion of microscopic f ine -morpho log ica l de ta i l s and 
with the aid of c o m p a r a t i v e mater ia l could be solved. T h e d e t e r m i n a t i o n of 
the n u m b e r of exemplares , however , remained p rob lemat i c . C o u n t i n g of the 
f r a g m e n t s one by one wou ld give a fa lse result because the separa te pieces of 
the same exempla r e wou ld regarded as separa te indiv iduals . T h e r e f o r e o n l y 
one kind of pa r t of t h e shell (apex, the navel or th ickening of the a p e r t u r e 
respect ively) were coun ted . T h e work was fac i l i ta ted tha t one p a r t of the 
shell m a y be be t te r conserved than the others. In case of need t w o k ind of 
p a r t s of shell the same species were separate ly counted and in such a case t h e 
higher number was no ted . Accord ing to es t imat ion the a m o u n t of the u n -
counted f r a g m e n t s was not larger tha t would be needed fo r comple t ion of 
the counted f ragments . If on ly a few f r agmen t s were ava i lab le , t hey w e r e 
compared cere fu l ly the nuances , the worn ing and o t h e r small dev i a t i ons u n d e r 
the microscope and so were de te rmined wether to h o w much i n d i v i d u a l s t hey 
could belong. T h e juvenile and adu l t exemplares were counted toge the r . O t h e r -
wise the t rans i t ions and the a r r angemen t of apices a n d o ther p a r t s of the 
shells wou ld present insoluble problems. N a t u r a l l y , i nd iv idua l s of d i f f e r e n t 
ages were f o u n d . In rich samples occurred general ly m a n y juveni le a n d a d u l t e 
indiv iduals and inversely . T h e measure of the samples was re le t ively small 
and therefore adu l t e exemplares of species of g rea te r sizes (Fruticicola fruti-
cum, Arianta arbustorum) occurred in them in cons iderable a m o u n t only in 
f o r m of f r agments . For the most par t juvenile exempla res of these species 
were found . 
F rom the bor ing on the hole 104 379 indiv iduals of 61 species were c o u n -
ted. Th is w o r k d e m a n d e d three years count ing 3—4 w o r k i n g h o u r s d a i l y . Pe-
riodic changes of the Mollusca-fauna became visible reviewed the d a t a (esti-
ma t ing the f r equency wi th the aid of a 1—5 scale) of the samples f o l l o w i n g 
each o ther . Th i s me thod was succesful appl ied for the eva lua t ion of the m a -
terial f r o m the borings of 1950. C o u n t i n g of the ind iv idua ls in the p r o f i l e 
of P a k s was necessary and also easy t o the small n u m b e r of t hem (1055 
exemplares in all). Exac t coun t ing of the ind iv idua l s in the ma te r i a l of t h e 
bor ing of F e l s o s z e n t i v a n was absolutely necessary because 1. t h e ma te r i a l 
was ob ta ined f r o m a bor ing which was p e r f o r m e d wi th special ca re and wi th 
great investat ion fo r ob t a in ing f u n d a m e n t a l scientific i n f o r m a t i o n s . 2. Th i s 
pape r deals wi th i m p o r t a n t problems not yet c leared u p and t h e r e f o r e it was 
to repor t wi th unmis t akab le precisi ty t h e da t a on which the conclus ions w e r e 
based. 
For exposi t ion of the qua l i t a t ive and q u a n t i t a t i v e d is t r ibu t ion of the 
mater ia l accord ing to bor ings and depth a Tab le and 2 Figures were cons t ruc -
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ted. In the T a b l e the absolu te n u m b e r s of the ind iv idua ls of the species a re 
shown. T h e species a re d i s t r ibu ted in to 6 ecological g roups acco rd ing to the i r 
m o d e of life. Inside the single g roups the species a re t a x o n o m i c a l l y a r r anged . 
Figure 1 represents t h e n u m b e r s of ind iv idua ls a r r anged accord ing to the 
bor ing samples and ecological groups. T h e scale is logar i thmic because of the 
great var iance in the n u m b e r of ind iv idua ls in the d i f f e r e n t per iods . T h e d a t a 
represented in the T a b l e were here and there s o m e w h a t mod i f i ed in interest 
of p ropo r t i on . Because the v o l u m e of the bor ing samples was till 29,60 m 
2861 cm 3 and lower 1417 cm'1 the numbers of ind iv idua ls of the u p p e r samples 
were d iv ided wi th 1,5. T h e d a t a of samples not 20 cm long were p ropo r t i oned 
to the 20 cm long samples e.g. in the case of 10 long samples t h e n u m b e r of 
ind iv idua ls found were mul t ip l i ed w i th 2, in the case of 30 cm long samples 
with 2 /3 etc. Loga r i t hm of 1 is 0. The re fo r e f r o m the Figures all ecological 
groups represented in a sample wi th only one ind iv idua l were omi t t ed . Th is 
fact would inf luence in some places and to some exten t the eva lua t ion if it 
would be based on ly on the Figure w i t h o u t the Tab le . T h i s reduc t ion makes 
incomplete the series somwhere supplemented wi th single ind iv idua ls , moreo-
ver it makes d i sappea r a hole series arising f r o m repet i t ion of single indivi-
duals . All these d o not d is turb , however , the general inqui ry which the Figure 
w a n t give for the readers. 
F igure 2 was m a d e f r o m the d a t a of the Tab le . I t shows t h e percent i le 
d is t r ibut ion of ind iv idua l s a m o n g the ecological g roups in each bo r ing samp-
les. C o m p a r i n g the g roups wi th each other , changes of the ecological charac te r 
of the f a u n a m a y be rev iewed. 
T o the d a t a of the T a b l e and of the Figures will be rever ted later and 
their detai ls will be exp la ined if it will be necessary. Several t imes were men-
tioned the ecological g roups indica ted in the Tab le and Figures a m o n g which 
the species were d is t r ibuted t o fac i l i t a te the eva lua t ion . D u r i n g eva lua t ion al-
w a y s will be re fer to these g roups and it is desirable to m a k e ourselves acqua-
inted wi th them. 
Ecological groups a n d the s p e c i e s of t h e Mol lusca in t h e mater ia l f r o m 
t h e bor ing of F e l s o s z e n t i v a n 
T h e 61 Mollusca species f o u n d in the bor ing live also t o d a y and wi th 
the except ion of Vallonia tenuilabris they live also t o d a y in the f a u n a distr ict 
of the M i d d l e - D a n u b e , moreove r inside the H u n g a r i a n borde r s too. T h e 
Mollusca-periods of the p ro f i l e a re not charac te r ized by separa te f a u n a e bu t 
by the per iodical changes of the same f a u n a . T h e existence of these changes 
are seen f r o m the T a b l e and the Figures w i t h o u t any exp l ana t i on . T h e cause 
of the changes is the react ion of the f a u n a to the changes of the env i ronmen t . 
If the e n v i r o n m e n t changes in f a v o u r a b l e direct ion f r o m the poin t of v iew 
of the Mollusca-Yiie, t h e f a u n a became richer, o therwise poorer . Fac to r s of 
env i ronmen t canno t be f a v o u r a b l e fo r all species, because t h e d e m a n d s of the 
species a re d i f f e r e n t . T h e n u m b e r of ind iv idua ls of a species is general ly in 
direct p ropor t ion to the f a v o u r i t y of the env i ronmenta l fac tors . Changes in 
the e n v i r o n m e n t cause t he r e fo re changes in d i f f e r e n t measure and direct ion 
in the number of the ind iv idua l s of the d i f f e r e n t species. W h i l e the n u m b e r 
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of ind iv idua l s of one species rises, tha t of the o thers may d imin ish . T h e mea-
sure of changes also d i f f e r s by the ind iv idua l species accord ing to the i r special 
demands . C h a n g e s in the Mollusca mater ia l f r o m t h e borings a re t h e result of 
the processes ou t l ined above. It fo l lows f r o m these t h a t k n o w i n g the d e m a n d s 
of the species fo r the env i ronment , f rom the changes of the f a u n a t h e changes 
of the e n v i r o n m e n t may be recons t ruc ted . If the e n v i r o n m e n t a l changes 
exer t an in f luence on d i f f e r en t species s imul taneous ly on the same place , t hey 
react wi th rise or diminishing of the n u m b e r of ind iv idua l s accord ing to the i r 
special m a n n e r . So the da t a of the ind iv idua l species suppor t each o t h e r in 
the work of eva lua t ion . The d e m a n d s of the 61 Mollusca species f o u n d in the 
p ro f i l e a re s t r ic t ly speaking 61 d i f f e r e n t d e m a n d s because n o comple t e agree-
ment exists. T h e si tuat ion is ent i rely o the r when no t fo r iden t i ty bu t on ly 
fo r s imilar i ty a re searched. O n the basis of s imi lar i ty the f a u n a m a y be d i s t r i -
bu ted in to groups . Rais ing of such g roups was necessary f o r successful w o r k . 
Cons t ruc t ion of the T a b l e wi th mere t axonomica l a r r a n g e m e n t of the species 
the same p h e n o m e n o n would to be fo l l ow wi th a t t en t ion on several places 
of the Table . T h e aquat ic f a u n a e.g. wou ld be presen t oneself on th ree d i f -
f e ren t places, the snails on the t o p of the T a b l e whi le the cockles on the bo t -
tom. Dis t r ibu t ion into groups w a s required also by the cons t ruc t ion of the 
Figures. Es tabl i sh ing the demand fo r t e m p e r a t u r e was based on t h e c l ima te 
of the place of bor ing ( the H u n g a r i a n P l a i n ) . T h e present c l ima te of the 
H u n g a r i a n P l a i n is wa rm compared to t h a t of the Pleistocene. T h e species 
loving this t e m p e r a t u r e were considered as t h e r m o p h i l whi le species d e m a n d i n g 
a colder c l imate were considered as o l igo therm. T h e ecological g r o u p s a n d the 
species a re a r r anged as fol lows. 
S p e c i e s of s t i l l - w a t e r 
The i r vi ta l condi t ion is wa te r , their presence indica te wa te r . T h e y p r e f e r 
s t i l l -water . If they occur in rivers, the e n v i r o n m e n t is usual ly s imilar t o t h a t 
of the s t i l l -water . N o species was found in the bor ing which wou ld ind ica te 
runn ing w a t e r and for the f a v o u r of s impl ic i ty the species of this g r o u p will 
be ment ioned as aqua t i c species. Aqua t i c f a u n a e in the Pleis tocene ind ica te 
h u m i d e pe r iods and these indicate a h u m i d e c l imate . T h e t e m p e r a t u r e of the 
h u m i d e c l imate was undoub ted ly mi lder t h a n t h a t of the a r ide a n d cold pe-
riods of the glaciales. But the h u m i d e c l ima te might be could and h u m i d e o r 
wa rm and humide . Which of them was in rea l i ty , it was to be d e t e r m i n e d 
f r o m the t e m p e r a t u r e - d e m a n d of the species. Analys i s of the m o d e of l i fe of 
the species reveals a lso o ther d a t a about the w a t e r s . 
Ecological character is t ics of the species a r r anged in t axonomica l o r d e r 
are the fol lowings . 
Viviparus viviparus L. is d is t r ibuted in the greater p a r t of E u r o p e f r o m 
the n o r t h e r n p a r t s of S o u t h - E u r o p e and T r a n s c a u c a s i a to the 62° of 
no r th l a t i tude in E a s t - E u r o p e . I t lives on the l owlands and hills, in m o u n -
ta ins i t is f o u n d on ly rarely . I t occurs in c lear b a c k w a t e r s and o t h e r s t i l lwa-
ters rich in oxygen and vegetat ion. In the suitable places of the H u n g a r i a n 
P l a i n it lives n o w under op t ima te condi t ions . In the Pleistocene it is rare . I t 
is a the rmophi l species, a l though it to le ra te cold su f f i c ien t ly . 
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Valvata cristata O . F. MÜLLER. I t s h o m e l a n d is E u r o p e and N o r t h -
A s i e , f r o m the no r the rn pa r t of S o u t h - E u r o p e to the 65° of no r th 
l a t i tude in F i n l a n d and f rom the B r i t i s h I s l a n d s to K a m c h a t k a . 
I t lives mos t ly on lowlands and hills, in the mounta ins , h igh lands it is ra re 
bu t in the A l p e s it reaches up 1660 m. I t lives on the p lan t s in grea te r and 
smaller clear s t i l l -waters wi th a b u n d a n t vegeta t ion . I t is k n o w n since the 
Upper -P l iocene . I t is f r equen t in t h e loess. I t is eury thermic . 
Valvata pulchella STUDER. I t occurs sporad ica l ly in M i d d l e - and 
N o r t h - E u r o p e and in the greater p a r t of E a s t - E u r o p e . I t reaches to 
near ly the most no r the rn par ts of S c a n d i n a v i a a n d to the 69° of n o r t h 
la t i tude in F i n n l a n d . In G e r m a n y it occurs ra ther f r equen t whi le on 
the H u n g a r i a n P l a i n it is rare, it may be considered here as a rel ict . 
I t lives in lowland moors . In the Pleis tocene it was more f r e q u e n t in the 
H u n g a r i a n P l a i n t han now. I t is an o l igo therm species. 
Valvata piscinalis. O . F. MÜLLER. Its a rea include the most p a r t of 
E u r o p e to the 70° of nor th la t i tude, S i b e r i a , A s i a - M i n o r T r a n s -
c a u c a s i a . I t lives on lowlands and hills, in the moun ta in s it d o no t reach 
greater a l t i tudes . H e lives in clear still w a t e r s o r s lowly runn ing wa te r s w i th 
good oxygen supp ly a n d rich in vegeta t ion . In the backwa te r s of T i s z a and 
in t h e pi ts of the inunda t ion area it f o u n d s somewhere op t ima le condi t ions . 
I t is k n o w n a l ready in the Pliocene. In the Pleistocene it was locally f r equen t . 
I t is an e u r y t h e r m species. 
Bithynia tentaculata L. Its area inc lude E u r o p e , N o r t h w e s t - A f r i c a , 
W e s t - A s i a t o I n d i a , in F i n n l a n d pass by the polar circle. I t lives on 
lowlands and hills, in the h igh lands it is rare, though in the A l p e s it was 
found to 1600 m. I t occurs in d i f f e r e n t s t i l l -waters and s low- runn ing wa te r s 
in clear wa te r s and in waters c o n t a m i n a t e d wi th organic wastes equa l ly . 
In the b a c k w a t e r s and pi ts of Tisza it f o u n d locally op t ima le c i rcumstances . 
I t was f r equen t a l r eady in the Pl iocene. I t is also f r equen t in the Pleistocene, 
though no t so f r equen t , t han now. I t is e u r y t h e r m bu t r a the r t h e r m o p h i l . 
Bithynia leachi SHEPPARD. Its a rea lies f r o m N o r t h - A f r i c a t h rough 
E u r o p e to S i b e r i a and the r iver A m u r , sou th -eas tward to C i s - and 
T r a n s c a u c a s i a . Between it is missing on great dis tr icts e. g. in the A l p e s . 
I t reaches t o the 6 1 ° n o r t h la t i tude in N o r t h - E u r o p e . In our c o u n t r y i t 
lives sporad ica l ly on the H u n g a r i a n P l a i n and on the hills and m o u n t a i n s 
too in smal ler s t i l l -waters with good oxygen supp ly and a b u n d a n t vege ta t ion . 
I t is m o r e sensit ive t han the f o r m e r species, it to le ra te w a r m , cold a n d a r id i ty 
to a lesser extent , outs ide water endures on ly 1—2 days, on direct sunl ight 
shor t ly perishes. In the Pleistocene it occured m o r e f r equen t than t o d a y . I t is 
modera te ly o l igo therm. 
Stagnicola palustris O . F. MÜI.LER. I t is a holarc t ic species. I t is d i s t r ibu ted 
f r o m A l g i e r s , K r i m and I r a n n o r t h w a r d th rough E u r o p e in S c a n -
d i n a v i a to 71° no r th la t i tude. I t is f o u n d in S i b e r i a and N o r t h - A m e-
r i c a too. In our coun t ry it is general ly d i s t r ibu ted , on the moun ta in s only 
sporadica l ly . I t lives in the s t i l l -waters rich in oxygen and vege ta t ion ; it 
occurs in s low- runn ing wa te r s too. In po in t of wiew of chemis t ry of wa te r s 
it is l i t t le exact ing. I t lives also in t e m p o r a r y waters , it can ramble abou t 
the h u m i d e soil in the shadow of the vegeta t ion of the shores, t he r e fo re its 
mode of l i fe may be considered near ly as amphib io t ic . As fossile it occured 
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f r o m the Pliocene. In the Pleistocene it was m o r e f r equen t and v a r i a b l e t hen 
t o d a y . It is eu ry the rm, modera t e ly o l igo therm. 
Galba t rune a tula O . F. MÜLLER. It is a ho larc t ic species. It is d i s t r i bu t ed 
f r o m N o r t h - A f r i c a th rough E u r o p e t o I s l a n d and S c a n d i n a v i a , in 
N o r t h - A s i a and W e s t A s i a , in N o r t h - A m e r i c a f r o m A l a s k a t o H u d -
s o n B a y . In the A l p e s it was f o u n d to 26C0 m. It lives in the l i t t le still 
waters , in the grea te r lakes only near t o the shore. I t occurs in the b r o o k s of 
mounta ins , also in the t e m p o r a r y still w a t e r s of the plains. H i s d i s t r i bu t i on in 
H u n g a r i a n P l a i n is a t present sporadic , it was m o r e f r equen t in t h e Ple is to-
cene. It is an eu ry the rm, o r accord ing to its o p t i m u m m o d e r a t e l y o l igo the rm 
species. 
Radix peregra O . F. MÜLLER. It is indigenous f r o m N o r t h - A f r i c a , 
S i r i a , A r m e n i a and K a s h m i r n o r t h w a r d in E u r o p e , N o r t h - A s i a 
and pa r t ly in M i d d l e - A s i a too. It occurs in I s l a n d . In S c a n d i n a v i a 
it reaches the 71° no r th la t i tude . By us it occurs all ove r t h e c o u n t r y . I t lives 
in the s t i l l -waters of the lowland , in the b rooks of moun ta in s wi th cold w a t e r , 
in acidic and basic wa te r s it was f o u n d also in a t he rma l wa te r of 4 7 ° C . 
I t is an amphib io t i c species, outs ide the w a t e r s it rambles on h u m i d e rocks, 
mosses and on fa l len leaves and parched grasses. I t appea red a l r e a d y in t h e 
Pliocene, it was f r equen t in the Pleistocene. It is s t rong ly e u r y t h e r m , a c c o r d i n g 
to i ts o p t i m u m it is considered by the a u t h o r as a m o d e r a t e l y o l i g o t h e r m 
species. 
Radix ovata DRAP. It is indigenous in E u r o p e and N o r t h - A s i a t o 
I s l a n d and the most nor thern pols of S c a n d i n a v i a . O n the mos t sou the rn 
p a r t s of the I b e r i a n and B a l k a n P e n i n s u l a it is missing. In t h e A l p e s 
it was found to 2500 m. It is euryoecic. I t occurs in smaller s t i l l -wate rs w i th 
rich vegeta t ion but also in slow- and f a s t - r u n n i n g wa te r s . I t is m o d e r a t e l y 
sensit ive to the chemis t ry of wa te r s and to wastes, excel lent ly e n d u r e s the 
f l uc tua t ion of t empera tu re . But in cont ras t to the f o r m e r t w o species it is 
sensit ive to desiccation, it is not predisposed to amphib io t i c m o d e of l i fe . 
I t is f r equen t in the Pleistocene, a t present it is t h e most f r equen t a q u a t i c 
snail of the H u n g a r i a n P l a i n . 
Physa fontinalis L. I t lives f r o m the n o r t h e r n p a r t s of S o u t h - E u r o p e 
to the 63° la t i tude in F i n n l a n d and to t h e western p a r t s of E a s t - E u r o p e . 
I t is a species of lowlands , on t h e lower p a r t s of the m o u n t a i n s it occurs 
a l r e a d y sporadical ly . I t loves the clear s t i l l -wate rs w i th a b u n d a n t vege ta t ion . 
T h e organic wastes of the wa te r s do no t in fuence it cons iderab ly . In the 
Pleistocene it was sporadica l ly , at present it is much more f r e q u e n t on the 
H u n g a r i a n P l a i n . I t is modera t e ly t he rmoph i l . 
Aplexa hypnorum L. I t is a holarc t ic species. I t lives f r o m t h e n o r t h e r n 
p a r t s of S o u t h - E u r o p e in S c a n d i n a v i a to the 6 3 ° la t i tude, in N o r t h -
A s i a to the 7 3 , 5 ' la t i tude, in N o r t h - A m e r i c a f r o m A l a s k a to the 
H u d s o n gulf and to the r iver C o l o r a d o . It loves the moors a n d smal l 
w a t e r s rich in vegetat ion, r a the r them wi th t h e acid charac te r , i t e n d u r e s 
desiccation well , bu t it may no t be considered as amph ib io t i c because it lives 
act ively only in wa te r . In S o u t h - E u r o p e a n d in H u n g a r y it occurs spora -
d ica l ly , in N o r t h - G e r m a n y it is much m o r e f r e q u e n t . By us i t w a s m o r e 
f r equen t in the Pleistocene than t o d a y . It is o l igo therm. 
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Planorbis corneus L. I t is indigenous f r o m the no r the rn p a r t s of S o u t h -
E u r o p e and A s i a M i n o r t o the 64° l a t i tude in S c a n d i n a v i a and E a s t -
E u r o p e and to the western pa r t s of A s i a . By us it is f r equen t in the g r e s & r 
s t i l l -waters of the lowlands and hills, in the moun ta in s it reaches no greater 
flights. It is k n o w n f r o m the Pliocene, in the Pleistocene it was a l r eady f r equen t . 
T h e exemplares f r o m the Pleistocene a re general ly smal ler , the p resen t -day 
c l imate is more f a v o u r a b l e fo r it. I t is modera t e ly t he rmoph i l . 
Anisus (Tropidiscus) planorbis L. I t is indigenous in E u r o p e and W e s t -
A s i a f r o m T u n i s , S i c i l i a and A s i a M i n o r to the southern pa r t s of 
S c o t l a n d and the 6 3 ° la t i tude in S c a n d i n a v i a . I t lives in the small 
waters , moors , b a c k w a t e r s wi th m u d d y b o t t o m . O n the moun ta in s it is rarer , 
a l t hough it reaches in the Alpes to 1000 m. It appea red in the Pliocene, it was 
f r equen t in the Pleistocene. It is eu ry the rm. It is m o d e r a t e l y the rmoph i l . 
Anisus (Tropidiscus) carinatus O . F. MÜLLER. I t lives on western pa r t s 
of E u r o p e f r o m the nor thern pa r t s of I b e r i a and I t a l y to I r e l a n d , 
S c o t l a n d , in F i n n l a n d to the 63° la t i tude, in the A l p e s to 1200 m. 
I t lives in w a t e r s s imilar to the b io tops of the f o r m e r species bu t it is ra rer . 
I t a p p e a r e d in the Pliocene, by us it is sporad ica l ly in the Pleistocene and 
t o d a y as well , it seems t h a t it loves the oceanic c l imate . 
Anisus (Spiralina) vortex L. I t is indigenous in E u r o p e and in the 
western p a r t s of A s i a , in F i n n l a n d to the polar circle, in E a s t - E u r o p e 
t o A r c h a n g e l s k , in S i b e r i a to the r iver J e n i s s e i . I t lives in small 
wa te r s and marshes wi th a b u n d a n t vegetat ion, in sof t and in ha rd wa te r s too. 
I t appea red a l r eady in the Pliocene, by us it is r a the r f r equen t in the Pleisto-
cene. It is e u r y t h e r m . 
Anisus septemgyratus E . A. BIELZ. I t is a species indigenous in E a s t -
E u r o p e , it is d is t r ibuted f r o m the r iver O k a to M e c k l e n b u r g and the 
no r the rn p a r t s of the B a l k a n P e n i n s u l a . I t loves the s w a m p y s t i l l -waters . 
In our coun t ry it occurs sporadical ly on the lowland and moun ta in s too. In the 
Pleistocene it was local ly f requen t , n o w a d a y s due to the lack of sui table 
wa te r s it is ra rer . I t is modera t e ly the rmoph i l . 
Anisus leucostoma MILLET. It is a pa laearc t ic species, it lives f r o m 
A l g i e r s a n d T r a n s c a u c a s i a to I s l a n d , in S w e d e n to 63° of no r th 
la t i tude, and to M i d d l e - S i b e r i a . In S o u t h - E u r o p e it occurs s p o r a d -
ically. In H u n g a r y it is ra ther a m o n t a n e species, in lesser ex ten t occurs on 
the hills, on the lowland it is rare. I t loves the m o r e o r less cold small still-
waters . I t subsists in t e m p o r a r y waters too. It endures in an anabio t ic state 
the ha rd f ros ts and dr ied up in the muds the d r o u g h t of the summer . In our 
c o u n t r y in the Pleistocene it was much more f r equen t t h a t t oday , the c l imate 
of the pleistocene was more f avourab le fo r it. I t is eu ry the rm, o l igotherm. 
Anisus spirorbis L. I t occurs f r o m the no r the rn p a r t s of S o u t h - E u r o p e 
and f r o m the countr ies of the C a u c a s u s to I s l a n d , in F i n n l a n d to 
the 64° of la t i tude, to A r c h a n g e l s k . It occurs in the western pa r t s of 
S i b e r i a too. It loves the smaller s t i l l -waters, it is f o u n d in large numbers 
also in t e m p o r a r y waters . I t endures well desiccat ion, the organic wastes of 
wa te r the lack of oxygen , the a lka l in i ty of the th icken ing of sodic waters . 
At present it is the most f r equen t aquat ic snail of the H u n g a r i a n P l a i n , 
on the hills it is ra rer and in the moun ta in s much more rarer . I t is near ly 
18-1 A . H O R V Á T H 
Gyraulus albus O . F. MÜLLER. It is d is t r ibuted th rough hole E u r o p e , 
n o r t h w a r d to the 70° . In the most southern p a n s of S o u t h - E u r o p e it is 
absent . In A s i a it occurs f rom B e l u d z h i s t a n to K a m c h a t k a and J a p a n . 
It occurs in N o r t h - A m e r i c a too. It lives in s t i l l -waters and s l o w - r u n n i n g 
waters wi th sof t bu t also wi th ra ther ha rd wa te r . I t was found by t h e a u t h o r 
in wa te r s wi th a b u n d a n t vegetation a n d in wa te r s wi thout vege t a t i on , in 
waters wi th s andy and m u d d y bo t tom equal ly . By us it is r a the r f r e q u e n t in 
the H u n g a r i a n P l a i n , in the moun ta in s it is a l r eady rarer . In the Pleis-
tocene it was r a the r f requent . I t is eu ry the rm. 
Gyraulus laevis AI.DER. It is a ho larc t ic species. I t is d i s t r i bu t ed f r o m 
the M a d e i r a - I s l a n d s and A l g i e r s to I s l a n d a n d t o t h e 6 3 ° l a t i t ude 
in F i n n l a n d , t o W e s t - S i b e r i a , M i d d l e - A s i a and the C a u c a s u s . I t 
lives also in N o r t h - A m e r i c a . Is is f o u n d in smaller ponds . G e n e r a l l y it is 
not a f r e q u e n t species. In H u n g a r y a t present it is rare, whi le in t h e ' P l e i s -
tocene it was r a t h e r f r equen t . The re fo r e it m a y be considered as an o l igo the rm 
species. I t a p p e a r e d a l ready in the Pliocene. 
Gyraulus crista L. It is indigenous f r o m the no r the rn p a r t s of S o u t h -
E u r o p e to the 65° in S c a n d i n a v i a a n d to the m i d d l e of E a s t - E u r o p e . 
In the A l p e s it was found to 1890 m. It lives in smaller o r g rea te r sti l l-
wa te r s wi th a b u n d a n t vegetation on Lemna, on reed-leaves a n d on o t h e r 
plants . By us on the H u n g a r i a n P l a i n s i t lives in large n u m b e r s on 
f avou rab l e places. O n the moun ta in s i t is ra rer . In the Pleis tocene it was 
ra ther f r equen t . I t is eu ry the rm. 
Segmentina nitida O . F . MÜLLER. I t occurs f r o m the no r the rn p a r t s of 
S o u t h - E u r o p e t o t h e 61° in S w e d e n , to the western p a r t s of E a s t -
E u r o p e , to the C a u c a s u s and in the A l p e s to 600 m. I t lives in d i f f e r e n t 
s t i l l -waters , here and there it occurs in large n u m b e r s a lso in small wa te r s , 
o f t e n a m o n g Lemna. In the H u n g a r i a n P l a i n i t is general ly d i s t r i b u t e d , 
local ly it occurs in large numbers . O n the hills it is rare, on the m o u n t a i n s 
m o r e sporad ica l ly . I t lived a l r eady in the Pl iocene. In the Pleis tocene it w a s 
much m o r e ra re t han today . It is modera t e ly t he rmoph i l . 
Pisidium cinereum ALDER. It is d is t r ibuted f r o m the most sou thern p a r t s 
of E u r o p e to the 70° in L a p p l a n d , to T r a n s c a u c a s i a a n d t h e r ive r 
A m u r , in the A l p e s to 2200 m. It is an euryoecic species, i t w a s f o u n d 
by the a u t h o r in the small wa te r s of the lowland and in the cold w a t e r of 
the moun ta in -b rooks . In H u n g a r y it is equa l ly f r equen t in t h e l o w l a n d 
and in the moun ta ins . I t appeared a l r eady in the Pliocene, it is f r e q u e n t in 
the H u n g a r i a n Pleistocene. 
Pisidium personatum MALM. I t w a s f o u n d f r o m S o u t h - E u r o p e t o 
S c o t l a n d and M i d d l e - S w e d e n . It occurs r a t h e r in moun ta in s , its precise 
d is t r ibut ion still calls f o r cearing up . It l ives in small waters , springs, b rooks , 
small p o n d s wi th m o r e or less cold wa te r , in grea te r ponds be low 15 m . 
In H u n g a r y in the Pleistocene it was more f r equen t than t o d a y . I t is 
o l igo therm. 
Pisidium obtusale C . PFEIFFER. It is indigenous in the no r the rn a n d m i d d l e 
p a r t s of E u r o p e , S o u t h w a r d s of the A l p e s it is a l r eady rare. T h e mos t 
southern places of occurences are in B u l g a r i a , F r a n c e and C o r s i c a . 
Single occurences in the U S S R , A s i a and A l a s c a a r e also k n o w n . It reaches 
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dismissed in the A l p e s . In the Pleis tocene it is r a the r f r equen t bu t r a re r t han 
t o d a y . T h e present w a r m e r c l imate is m o r e f a v o u r a b l e fo r it. I t is e u r y t h e r m , 
the rmoph i l . 
Bathyomphalus contortus L. It occurs f r o m the no r the rn p a r t s of S o u t h -
E u r o p e and T r a n s c a u c a s i a to the S h e t l a n d - I s l a n d s , to the 6 9 ° in 
S c a n d i n a v i a , in the A l p e s to 1800 m, eas tward to the r iver A m u r . 
In H u n g a r y it occurs sporad ica l ly in the lowland and moun ta in s too. In 
M i d d l e - E u r o p e w e s t w a r d of us it is a l ready f r equen t . C h e m i s t r y of the 
waters does not a f f e c t it. I t occurs in several k inds of still w a t e r s and in s low-
runn ing wa te r s wi th vegeta t ion. By us in the Pleistocene it was m o r e f r e q u e n t 
than a t present . I t is modera t e ly o l igo therm. 
the most no r the rn pa r t s of S c a n d i n a v i a . I t lives in the small s t i l l -waters 
of the lowlands and mounta ins , m o r e rarely in ponds . In the H u n g a r i a n 
P l a i n it is ra ther f r equen t , in the Pleistocene, howewer , it was more f r equen t 
than t o d a y . I t is modera t e ly o l igotherm. 
Pisidium nitidum JENNYNS. It is d is t r ibuted th rough t h e hole E u r o p e , 
in S c a n d i n a v i a to the 70° , t h rough E a s t - E u r o p e to t h e r iver O b and 
to the L a k e B a j k a l , in the A l p e s to 2650 m. It is a ra ther nord ic species, 
occurences s o u t h w a r d the A l p e s on ly dis junct . I t lives r a the r in r ivers and 
brooks bu t it is demons t r a t ed in s t i l l -waters too. In H u n g a r y the re a re 
few d a t a abou t it and it seems in the sediments of Pleistocene rare. I t is an 
ol igotherm species. 
A m p h i b i o t i c spec ies 
They live p re fe ren t i a l ly on shores where they obta in much h u m i d i t y 
which is the very th ing they need. Occassional ly they a re f o u n d also in 
wa te r str ict ly speaking, howewer , they a re terrestr ic an imals l iv ing outs ide 
water . They a re named amphib io t ic by the a u t h o r not because they a re a t 
home in w a t e r and land equally bu t because t hey live on the bo rde r of t h e 
wa te r and land they need bo th of them. 
Carychium minimum O . F. MÜLLER. T h e typica l f o r m , to which belongs 
the exemplares f o u n d in the boring, is f r equen t in the nor thern p a r t s of E u r o p e , 
in S c a n d i n a v i a i t passes by t h e polar circle, in the A l p e s t o 1800 m, 
i t is d is t r ibuted in the western p a r t of E a s t - E u r o p e , In the H u n g a r i a n 
P l a i n it is yet f r equen t . I ts southern subspecies (tridentatum) a p p e a r s a l r eady 
in G e r m a n y , in H u n g a r y it occurs sporadica l ly , the center of its a r ea is 
s o u t h w a r d of the A l p e s , it is indigenous on the coasts of N o r t h - A f r i c a . 
I t was f o u n d several t imes and in large numbers by the a u t h o r on b ranches 
f loa t ing in st i l l -waters, bu t they migh t be exemplares swept a w a y f r o m the 
shores. A u t h o r f o u n d it also in shal low wa te r becing full of fal len leaves. 
But this may be considered as a very humide terrestr ical b io top . Gene ra l ly it 
is f ound under stones and branches and a m o n g p lan t s on h u m i d e shores, in 
humide env i ronmen t it subsists also fa r -o f f wa te r . Its occurrence itself as 
fossilium indicate only h u m i d e e n v i r o n m e n t but f r o m this it is no t possible 
to conclude wi th ce r ta in ty on w a t e r . I t is eu ry the rm. In the H u n g a r i a n 
Pleistocene it was general ly as f r equen t as today . It appea red a l r eady in the 
Pliccene. 
1 8 6 A . H O R V A T H 
Succinea putris L. It is d is t r ibuted in E u r o p e , in N o r t h - a n d W e s t -
A s i a . I t reaches the most no r the rn p a r t s of E u r o p e while in the greates t 
p a r t of S o u t h - E u r o p e it lacks. It is f o u n d on lowlands , on hil ls and in 
the va l leys of moun ta ins . It lives on p lan t s and bushes of shores, in g roves 
of i nunda t ion area , on humide meadows , on open , t e m p o r a r y a r ide f ie lds it 
is a l r eady in pejus. It occurs also adher ing on p lan t s s t and ing ou t the w a t e r . 
I t is sensitive to desiccation. It is t o d a y d i s t r ibu ted on the H u n g a r i a n 
P l a i n too, bu t a u t h o r found it in large n u m b e r s on ly in cool a n d h u m i d e 
env i ronmen t s . It appea red a l ready in the Pl iocene, in the H u n g a r i a n Pleis tocene 
it is f r equen t . S t r ic t ly speaking it is a ter res t r ic species. I ts fossile presence, 
howeve r , indicates w a t e r wi th ce r t a in ty . A u t h o r f o u n d it never in such an 
e n v i r o n m e n t in the vicini ty of which p e r m a n e n t or at least t e m p o r a r y w a t e r 
w a s no t present . 
Succinea oblonga DRAP. It is d i s t r ibu ted th rough hole E u r o p e to t h e 
67° , in the A I p e s to 1600 m. In the south and in the n o r t h it is a l r e a d y ra re . 
I t lives on shores and humide fields. I t endures be t te r desiccat ion then the 
o the r Succinea species. O n the H u n g a r i a n P l a i n it is f r e q u e n t on t h e 
open fields, on the shores of t e m p o r a r y sodic waters , it goes t h rough the a r i d e 
per iods , it lives also f a r -o f f the wa te r in the h u m i d e fa l len leaves of th icke t s 
and de fended f r o m desiccation a n d on similar places. O n p e r m a n e n t a r i d e 
places wi th open vegetat ion it lacks. I t a p p e a r e d a l r e a d y in t h e Pl iocene. 
I t is one of the most common snail of t h e H u n g a r i a n Pleistocene and on the 
sui table places of the H u n g a r i a n P l a i n it is common at p resen t too. It 
loves the t empera t e cl imate, it is susceptible aga ins t grea t cold a n d grea t ho t . 
In the no r th it reaches only in the oceanic c l imate af N o r w a y , in S w e d e n 
it reaches only to 63 ,5° , in F i n n l a n d it lacks. I ts presence in t h e sed iments 
excludes open , a r ide fields, it indicates the e n v i r o n m e n t of shores which may 
be covered wi th an open vegetat ion too o r it indicates a b u s h y - g r o v y vegeta-
t ion f a r -o f f wa te r . 
Succinea pfeifferi RM. I t is indigenous in E u r o p e over the p o l a r circle 
too, in W e s t - and N o r t h - A s i a , in N o r t h w e s t - A f r i c a . In the A l p e s 
it reaches t o 2100 m. It lives on wa te r p l a n t s s o m e w h a t over t h e su r face of 
wa te r , on p lan t s f loa t ing on wate r , on l iving and dead p lan t s of h u m i d e shores 
and on mosses. A u t h o r found it in large n u m b e r s on the grassy p a r t s of the 
inunda t ion area of the T i s z a in the t ime of col lect ing a l r eady des icca ted . 
It is k n o w n in the Pliocene toe . O n the H u n g a r i a n P l a i n it was f r e q u e n t 
in the Pleistocene and it is f r equen t here also t o d a y . In wa te r a lso this species 
docs not sojourn p ro t rac ted . A m o n g our Succinea species this species d e m a n d s 
t h e most humid i t y . I t is sensit ive agains t des iccat ion. I t s presence in the 
sediments indicates w a t e r with just like ce r t a in ty t han the aqua t i c species. 
I lygrophi l ub iqu i s t s p e c i e s 
Genera l ly they are species wi th great to lerance , in H u n g a r y they occur 
in the lowland and in the moun ta ins equa l ly . The i r d e m a n d f o r h u m i d i t y is 
great , their thin and generally glassy shell p rov ides no e f fec t ive shelter f r o m 
i h e direct sunshine. They live in the h u m i d e fa l len leaves of t h e groves of 
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shores, unde r stones and under the rind of m o u l d y woods . W h e r e they f o u n d 
t h e essential shadow and h u m i d i t y they live also f a r -o f f wa te r . The i r occurence 
in large n u m b e r s indicates general ly a g rovy env i ronmen t . 
Cocblicopa lubrica O . F . MÜLLER. It is a ho larc t ic species. I t is indigenous 
f r o m the no r thwes te rn pa r t s of A f r i c a , f r o m A s i a M i n o r a n d I r a n 
n o r t h w a r d to I s l a n d , to the 71° in S c a n d i n a v i a f u r t h e r in N o r t h - A s i a 
and N o r t h - A m e r i c a too. It is common in moun ta in s and on hills, on the 
lowlands it is a l ready rarer . Most ly it is f o u n d a m o n g p lan t debris where it 
pa r t i c ipa tes in a li t t le mois ture . I t lives in forests , fields, rocky places in fal len 
leaves, u n d e r ba rks and stones etc. T h e var. exigua has a smaller w a t e r -
d e m a n d . It a p p e a r e d a l ready b e f o r e the Pleistocene. It is f r equen t in the 
loess, on t h e H u n g a r i a n P l a i n in the Pleis tocene it was much more f r equen t 
t han a t present . I t is m o d e r a t e l y o l igo the rm. 
Vertigo pygmaea DRAP. It is f ound f r o m the no r the rn pa r t s of S o u t h -
E u r o p e t o t h e most no r the rn pa r t s of N o r t h - E u r o p e . In the A l p e s it 
occurs to 2000 m, but in the high m o u n t a i n s it is rare. I t is f r equen t on the 
lowlands , on the hil ls and lower moun ta ins . I t lives on h u m i d e meadows , in 
forests a m o n g fa l len leaves, in mosses, unde r b a r k s and stones, a m o n g the 
roots of grasses. I t a p p e a r e d in the Pliocene. In the Pleistocene of the H u n -
g a r i a n P l a i n i t was more f r equen t t han a t present . I t is modera t e ly ol igo-
the rm. 
Vertigo antivertigo DRAP. It is d is t r ibuted th rough hole E u r o p e f rom 
t h e P y r e n e e s , S i c i l y and the southern p a r t s of the B a l k a n - P e n i n s u l a 
t o the po la r circle in S c a n d i n a v i a and to 1000 m in the A l p e s . I t occurs 
in T u r k e s t a n to the C a u c a s u s , A r m e n i a and N o r t h - I r a n . It lives 
on h u m i d e meadows , on shores, in h u m i d e forests on grasses, a m o n g fa l len 
leaves, on decay ing woods. It is indigenous on the lowlands and on lower 
mounta ins . By us i t is r a the r f r equen t . I t d e m a n d s more humid i ty and w a r m 
than the f o r m e r species. In the Pleistocene it is ra rer t han the f o r m e r species. 
In the Pleis tocene of the H u n g a r i a n P l a i n it was more f r equen t t han 
t o d a y . 
Vertigo angustior JEFFREYS. It is d i s t r ibu ted in the midd le pa r t of E u r o p e 
on lowlands and low m o u n t a i n s f r o m P o r t u g a l to the C a s p e a n S e a and 
t o the po la r circle in S c a n d i n a v i a and to 1000 m in the A l p e s . It occurs 
pa r t of S o u t h - E u r o p e , in N o r t h - S c a n d i n a v i a , F i n n l a n d , in the 
no r the rn and southern pa r t s of E a s t - E u r o p e . It lives on lowlands and in 
low moun ta in s on meadows , bushes, in decidous fores ts a m o n g fa l len leaves, 
mosses and p lan t debris . By us it occurs sporadica l ly , it p refers the n o r t h e r n 
pa r t s of the H u n g a r i a n P l a i n and lower p a r t s of the moun ta ins . U n d e r 
the m o r e cold and h u m i d e c l imate of G e r m a n y it has a much m o r e suitable 
env i ronmen t . In the Pleistocene of the H u n g a r i a n P l a i n it was much more 
rare t han the species pygmaea, but it occured m o r e f r equen t than at present . 
T h e c l imate of the H u n g a r i a n P l a i n is a t present a r ide and w a r m fo r it, 
while in the Pleis tocene the c l imate was here mos t ly a r ide and cold. 
Truncatellina cylindrica FÉR. I t is d is t r ibuted f r o m the no r the rn pa r t s 
of N o r t h - A f r i c a , f r o m A s i a M i n o r and T r a n s c a u c a s i a to S c o t -
l a n d , to the 61° in S w e d e n , to M o s c o w in E a s t - E u r o p e , in the A l p e s 
i t passes 2000 m. I t lives on ar ide , sunny, bushy slopes pre fe ren t ia l ly a t the 
foo t s of limestones, unde r decaying plants , fa i led leaves, mosses a n d stones. 
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By us it is general ly d is t r ibuted on the H u n g a r i a n P l a i n and in t h e 
moun ta ins . I t adheres to the a r ider p laces because here it f i n d s w a r m bu t i t 
hides itself fo r avo id ing desiccation, it rambles on ly du r ing ra in ing . It is 
modera te ly t he rmoph i l . It appea red a l r e a d y in the Pliocene. O n the H u n -
g a r i a n P l a i n it is nei ther in the loess nor a t present f r e q u e n t . 
Papilla muscorum L. I ts d i s t r ibu t ion is holarc t ic . I t occurs f r o m N o r t h -
w e s t - A f r i c a to I s l a n d , t o L a p p l a n d , in N o r w a y to t h e 7 0 ° in E a s t -
E u r o p e to the W h i t e S e a . It occurs in T u r k e s t a n , N o r t h - A s i a a n d 
N o r t h - A m e r i c a too. By us i t lives on the lowlands and lower places of 
the mounta ins , on w a r m e r places it reaches grea te r hights . In t h e A l p e s it is 
f o u n d to 1500 m. It lives mos t ly ar ider , m o d e r a t e l y h u m i d e fa l len leaves, u n -
der decayed woods and stones, a m o n g t h e roots of grasses. I t loves the m o -
de ra t e h u m i d i t y and w a r m . In the H u n g a r i a n P l a i n it is f r e q u e n t in the 
loess and at present equal ly . O n a r ide places it avo ids the d i rec t sunshine. 
Vallonia pule bei I a O. F . MÜLLER. I t is d i s t r ibu ted in N o r t h w e s t - A f -
r i c a , in E u r o p e to the most no r the rn p a r t s of S c a n d i n a v i a in t h e t e m p e -
ra te zone of A s i a and in N o r t h - A m e r i c a . In the A l p e s it occurs t o 
1500 m. By us it is f r equen t on the lowland and in the m o u n t a i n s equa l l y . 
I t is f o u n d on modera te ly h u m i d e places, f r e q u e n t l y a m o n g the roo t s of gras-
ses, moreove r a m o n g fal len leaves, p lan t -debr i s , unde r decayed w o o d s a n d 
stones. O n the H u n g a r i a n P l a i n it is f r equen t in the loess a n d also re-
cent ly . I t a p p e a r e d a l ready in the Pl iocene. 
Vallonia enniensis GREDLER. I t is a species of S o u t h - E u r o p e , it occurs 
in S o u t h - G e r m a n y , in P o l a n d and in the southern p a r t s of E a s t - E u -
r o p e . By us it is f r equen t on the H u n g a r i a n P l a i n , in T r a n s d a n u b i a 
it is somewhat rarer . Accord ing W A G N E R it is a subspecies of the f o r m e r spe-
cies. I ts d e m a n d s fo r env i ronmenta l f a c t o r is s imilar to tha t of the f o r m e r 
species, it is, however , more thermophi l . In the o lder P le i s tocene- l i te ra ture it 
is called w i th the name costatella. I n the sediments of Pleis tocene of t h e 
H u n g a r i a n P l a i n it is f r equen t , be tween it and the f o r m e r species occur 
perfect t ransi t ions . 
Vallonia costata O . F. MÜLLER. Its d i s t r ibu t ion and m o d e of l i fe is s imi la r 
to them of the species pulchella, but it is m o r e obst inate , it reaches f a r t h e r 
n o r t h w a r d and higher in the mounta ins , its d e m a n d fo r h u m i d i t y is lesser. 
I t tolerates cold be t te r than pulchella a l t hough it is m o r e t he rmoph i l . T h i s 
m a y be the cause its less f r equen t occurence in o u r Pleis tocene sediments . 
Punctum pygmaeum. DRAP. I t is a ho larc t ic species. I t is d i s t r ibu ted f r o m 
A l g i e r s and f r o m the C a u c a s u s , in E u r o p e to the most n o r t h e r n p a r t s 
of S c a n d i n a v i a . I t occurs in N o r t h - A s i a and N o r t h - A m e r i c a too . 
It lives in forests , bushy meadows , on h u m i d e a n d shady places a m o n g fa l len 
leaves, decayed woods , unde r stones, mosses, a m o n g the roots of grasses. I t is 
f r e q u e n t in t h e C a r p a t e s on the hills it is a l r e a d y rarer , on the H u n g a r i a n 
P l a i n it is much m o r e rare. I t appea red a l r e a d y in the Pliocene, in t h e loess 
it is f r equen t , in the loess of the H u n g a r i a n P i a i n it is much m o r e f r e q u e n t 
than recent ly. I t is o l igotherm. 
Vitrea crystallina. O . F. MÜLLER. I t is d is t r ibuted f r o m N o r t h w e s t -
A f r i c a to the 66° in N o r w a y , in E a s t - E u r o p e to L e n i n g r a d , M o s -
c o w , K u r s k , K r i m and to the C a u c a s u s . I t has a cons iderable d e m a n d 
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f o r humid i t y . It lives in fores t , on g rovy meadows , on shores, a m o n g fal len 
leaves, unde r decayed woods and stones, a m o n g reeds and o ther wa te r -p l an t s . 
I t is d is t r ibuted on lowlands and in moun ta in s equal ly , in H u n g a r y , however , 
it is r a the r an inhab i t an t of the mounta ins . I t appea red in the Pliocene. O n the 
H u n g a r i a n P l a i n it is much m o r e f r equen t in the loess t han recent ly . It is 
o l igotherm. 
Euconulus trochijormis MONT. It is d is t r ibuted f r o m A l g i e r s to the 
most no r the rn p a r t s of S c a n d i n a v i a , to E a s t n o r t h - A s i a , it occurs also 
in the grea te r p a r t s of N o r t h - A m e r i c a . In the A l p e s it reaches 2500 m. 
It lives in forests, h u m i d e meadows , on shores a m o n g fa l len leaves, p l an t 
debris, under stones. I ts d is t r ibut ion by us is much m o r e in m o u n t a i n s t han 
on the lowlands , on the H u n g a r i a n P l a i n it is much more f r equen t in 
the loess t han recent ly. I t is o l igotherm. 
Deroceras agreste L. I t is d is t r ibuted th rough hole E u r o p e t o N o r t h -
S c a n d i n a v i a , I s l a n d , S o u t h - G r e e n l a n d , to N o r t h w e s t - A f r i c a to 
M i d d l e - a n d N o r t h - A s i a . I t lives on h u m i d e meadows , in groves in 
forests, in ga rdens on the lowland and in moun ta in s equa l ly . I t is a noc tu rna l 
an imal . In the d a y - t i m e it conceals itself a m o n g fal len leaves, p l an t debris, 
under stones and p re fe ren t i a l ly unde r greater woods . It is e u r y t h e r m . I ts 
d e m a n d fo r humid i ty is great , it is more f r equen t in h u m i d e years. 
Trichia hispida L. I t is d is t r ibuted th rough hole E u r o p e , f r o m the nor-
thern p a r t s of S o u t h - E u r o p e and f r o m the C a u c a s u s near ly to the 
polar circle in N o r w a y . N o r t h w a r d the A l p e s it is more f r e q u e n t t han 
s o u t h w a r d them. In the A l p e s i t reaches to 1300 m. It occurs in groves, on 
meadows , on shores a m o n g leaves, unde r decayed woods and stones, in the 
shadow of weeds. It lives p re fe ren t i a l ly a m o n g nettles. I t is the i n h a b i t a n t 
of the soil, it does not r amble on trees and bushes. I t lives on l owlands and 
moun ta in s equa l ly . I t is resistant agains t cold, i t rambles in mi ld w in t e r -days 
too. I t appea red a l r eady in the Pliocene. It is a character is t ic snail of the 
loess. O n t h e H u n g a r i a n P l a i n it is much more f r equen t in the loess than 
recent ly. I t is o l igotherm. 
Inhabi tants of the g r o v e s 
T h e y are f o u n d usual ly in forests and groves. In o u r c o u n t r y they l ive a t 
present m o r e o f t e n or exclusively in the moun ta ins . Thei r ecological valence 
is smaller t han t h a t of the species of the f o r m e r group, the i r d e m a n d on 
env i ronmen ta l f ac to r s is m o r e uni la tera l . 
Columella edentula DRAP. It is d is t r ibuted f r o m the no r the rn p a r t s of 
S o u t h - E u r o p e to the 71 degree in S w e d e n and in N o r t h - A s i a and 
N o r t h - A m e r i c a too. I t lives in h u m i d e and wi th a b u n d a n t vegeta t ion 
covered spots of fores ts and groves, most ly on river-sides, o f t e n on p lants . 
In our c o u n t r y it occurs in the moun ta ins and in the no r the rn dis tr icts of the 
lowland too. In the dr i l l -ho le the subspecies columella, a m o r e o l igotherm 
animal t han t h e or iginal f o r m was f o u n d . In N o r t h - S c a n d i n a v i a and in 
the high m o u n t a i n s of E u r o p e ( P y r e n e e s , A l p e s , C a r p a t e s ) a b o v e the 
bo rde r of the fores ts it lives between stones, in vegetal decay , in humid places. 
I t is r a the r f r e q u e n t in the loess of the H u n g a r i a n P l a i n . I t is s t rongly 
o l igotherm. In the Pleis tocene it was an inhab i t an t of the cold s teppe. 
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Papilla sterri v . VOITH. It is a species of the A l p e s a n d C a r p a t e s . 
It lives on the no r the rn par ts of the B a l k a n P e n i n s u l e , in t h e T r a n s -
c a s p i c u m , in T u r k e s t a n , in the P i n d u s moun ta in s and in the T i e n 
S a n m u o n t a i n s t o N o r t h - C h i n a , on the colder p o i n t s of l imestone m o u n t s 
most ly on the foot of rocks in vegetal decay . I t requires more w a r m t h a n d 
fewer h u m i d i t y t han the f o r m e r species. A t present it is a m o n t a n e species, 
but f r o m the loess of the H u n g a r i a n P l a i n it is long k n o w n . In t h e 
Pleis tocene it is the inhab i t an t of the cold s teppe. 
Clausilia dubia DRAP. In our moun ta in s it is wide ly d i s t r ibu ted . It occurs 
in the A l p e s to 2400 m, in the C a r p a t e s it is also f r equen t . I t is d i s t r ibu ted 
to A l b a n i a , E n g l a n d and N o r t h e a s t - P o l a n d , in S c a n d i n a v i a to 
the 64 degree. It is f ound in forests u n d e r fal len leaves, p l a n t debris , on 
m o u l d y woods , be tween stones. In the Pliocene it l ived a l r eady . It is f r e q u e n t 
in the loess of the H u n g a r i a n P l a i n . I t is an o l igotherm species. I ts d e m a n d 
on humid i ty is considerable. 
Goniodiscus ruderatus STUDER. It is indigenous in N o r t h - E u r a s i a a n d 
N o r t h - A m e r i c a . I t occurs sou thward to t h e P y r e n e e s , to the sou thern 
foo t of the A l p e s , to the K r i m and T r a n s c a s p i a . In N o r t h - N o r w a y 
it is one of the most f r equen t snail. In the moun ta in s of ou r c o u n t r y it is 
a l r eady sporad ic . I t is f ound in the fores ts unde r the b a r k of m o u l d y b locks 
of w o o d , in the fa l len leaves, unde r stones. I t likes the woods , t h e r e f o r e it 
avoids the t u n d r a and the woodless steppe. It a v o i d s oceanic c l ima te too . I t is 
k n o w n f r o m the Pliocene. O n the H u n g a r i a n P l a i n it is f o u n d also in t h e 
loess. In the Pleis tocene it is an an imal of t h e cold, a r ide t ree s teppe. 
Perpolita hammonis S T R Ö M . (Zonitoides radiatulus A L D E R ) . I t is a ho la rc t i c 
species, it is f r equen t in M i d d l e - and N o r t h - E u r o p e , in W e s t - E u r o p e 
it is a l r e a d y rarer , in S o u t h - E u r o p e sporadic . I t is d i s t r ibu ted n o r t h w a r d 
to the 70 degree. In I s l a n d , N o r t h - A s i a and N o r t h - A m e r i c a it is 
also indigenous. A u t h o r collected it in forests , on h u m i d e woodless m e a d o w s , 
on a r ide mounta in -s ides with open vegeta t ion in m o u l d y p lan t debris , in fa l l en 
leaves, a m o n g t h e roots of grasses. I t lives both on the plains a n d in t h e 
mounta ins . In our count ry it is d is t r ibuted sporad ica l ly in the m o u n t a i n s . 
In the loess it occurs more f r equen t ly t han recent ly . I t has an o l igo the rm 
charac te r . 
Fruticicola fruticum O . F. MÜLLER. It is d is t r ibuted f rom t h e n o r t h e r n 
pa r t s of S o u t h - E u r o p e to the 68 degree in S c a n d i n a v i a , in E a s t -
E u r o p e to L e n i n g r a d , to the K r i m and C a u c a s u s and in N o r t h -
A s i a . H A Z A Y collected it in the T a t r a also in 1 7 9 3 m height . A u t h o r obser -
ved it in h a l f - s h a d y humide groves, on the f r i nge of forests , m o r e f r e q u e n t l y 
in dec iduous forests t han in coni ferous ones, in places wi th an open a n d high 
vegeta t ion e. g. a m o n g nettles, in the cooler, m o r e v a p o r o u s and moi s ty c l ima te 
of the m o u n t a i n s on ar ide places too. In o u r c o u n t r y it is at present much 
m o r e a m o n t a n e species than an inhab i t an t of t h e l o w l a n d . T h e reason fo r 
this is not of the higher t empera tu re of the l owlands but its a r i d e cha rac t e r . 
I t a p p e a r e d a l r eady in the Pleistocene, i t occurs also in the loess. I t is 
modera te ly o l igo therm. 
Trichia striolata STUDER. It is indigenous in N o r t h w e s t - E u r o p e , the 
nor thern pa r t s of M i d d l e - E u r o p e and the A l p e s . F e w da ta a r e k n o w n 
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about its recent occurrences. In the deciduous forests of l imestone m o u n t a i n s 
i t is f ound on h u m i d e places, on river-sides wi th a b u n d a n t vegeta t ion , 
f r equen t l y on nettles. In S o u t h - G e r m a n y it is f r equen t too. It is k n o w n 
f r o m the Pliocene, it occurs in the loess of the H u n g a r i a n P l a i n . I t is 
o l igotherm, it rambles o f t e n du r ing mi ld winters . 
Perforatella bidens CHEMN. It is an E a s t - E u r o p e a n species. It is dis-
t r ibuted in the western pa r t s of Eas t -Europe , to the 60 degree in the no r th , 
in M i d d l e - E u r o p e f i r s t of all in the lower pa r t s of the CAR p a t e s a n d 
to the r iver S z á v a and to F r a n c e in the south. In the T a t r a it was collec-
ted in 885 m height. In the southern par ts of E a s t - E u r o p e it lacks a l r e a d y . 
In the vicini ty of wa te r s on s t rongly humide o r even marshy places, especially 
in Ruboreta and Alneta it is o f t e n found ; sometimes on humide m e a d o w s too. 
O n the H u n g a r i a n P l a i n it is k n o w n long ago in the m o o r e of B á t o r -
l i g e t . I t w a s considered here as a Pleistocene relic. A u t h o r collected it in mass 
on t h e mou th of the r iver S z a m o s ( S á r k á n y k e r t ) . I t l ived a l r e a d y in 
the Pliocene, in the Pleis tocene it is ra ther f r equen t . I t is modera t e ly ol igo-
therm, it has a cons iderable d e m a n d on humid i t y . 
Arianta arbustonim L. I t is a M i d d l e - and N o r t h - E u r o p e a n species. 
I t is d is t r ibuted f r o m the P y r e n e e s and the southern slopes of A l p e s , f r o m 
the S o u t h - C a r p a t e s t o I s l a n d , to the 70 degree in S c a n d i n a v i a and 
in the A l p e s to 3000 m. I t shows a preference fo r the deciduous groves in 
the v ic in i ty of waters . A u t h o r collected it on cool m e a d o w s of the m o u n t a i n s 
and in the vicini ty of b rooks in Piceeta at 1000 m height . I t occurs also a b o v e 
the zone of fores ts on river-sides between stones and plants . It is indigenous 
both the p la ins and in the moun ta ins . In our c o u n t r y it is much more a m o n t a n e 
species t han a lowland inhab i t an t . The reason fo r this is in f i rs t l ine the 
a r id i ty and the def ic iency in fores ts of the H u n g a r i a n P l a i n . I t is k n o w n 
f rom the Pliocene. It is f r equen t in the loess. I t is an eu ry the rm, modera t e ly 
ol igotherm animal wi th considerable d e m a n d on humid i t y . 
T h e r m o p h i l s p e c i e s 
They are species of southern origin wi th considerable d e m a n d on w a r m t h . 
They live on w a r m and a r ide places. Being not xerophi le animals , they rambles 
dur ing w a r m rains, bu t t hey to lera te ra ther the pro longed a r id i ty t han the 
coolness of humide biotopes. 
Abida jrumentum DRAP. It is d is t r ibuted f r o m the I b e r i a n P e n i n s u l e 
and the no r the rn pa r t s of the B a l k a n P e n i n s u l e to the A l p e s , C a r -
p a t e s and to the midd le pa r t s of G e r m a n y . I t is f o u n d on sunny and 
grassy slopes, on rocks, on s tone-walls , unde r stones, but also in groves. In o u r 
coun t ry it is f r equen t on the H u n g a r i a n P l a i n and in T r a n s d a n u b i a , 
in the moun ta ins it occurs on ly on lower points . O n the p la ins of N o r t h -
G e r m a n y it is a l r eady lacking. I t appeared a l r eady in the Pliocene, in the 
loess it is locally f r equen t . 
Imparietula (Chondrula) tridens O . F. MÜLLER. It is d is t r ibuted f r o m the 
M e d i t e r r a n e u m , C a u c a s u s and I r a n to M e c k l e n b u r g and B r a n -
d e n b u r g , to L i t h u a n i a and in the middle pa r t s of E a s t - E u r o p e . In the 
A l p e s it occurs to 1000 m. In our count ry it is an inhab i t an t of the l o w l a n d 
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and the hills, on the higher points of the moun ta in s it is rare. I t lives on 
similar places as the fo rmer species but it occurs also on humide , shady p laces 
if the microc l imate is suff ic ient ly w a r m . It appea red a l r eady in the P l iocene 
and in the Pleistocene it is f r equen t . D u r i n g a r ide per iods it h ides oneself 
sooner t han the fo rmer species. Its d e m a n d on w a r m t h is somewha t lesser, its 
d e m a n d on h u m i d i t y a l i t t le larger than tha t of the f o r m e r species. 
Helicella hungarica Soos et H . WAGNER. It is indigenous in f i rs t l ine on 
the sand-s teppes wi th straggling vegeta t ion between the r ivers D a n u b e a n d 
T i s z a . It occurs sporadical ly in T r a n s d a n u b i a and more spo rad ica l ly in 
T r a n s s y 1 v a n i a . Helicella hungarica was considered fo rmer ly as Helicella 
striata. Th i s la t te r is indigenous in W e s t - E u r o p e and in the p a r t s of 
M i d d l e - E u r o p e n o r t h w a r d to H u n g a r y . Helicella hungarica hides 
oneself d u r i n g a r ide periods in to the soil. I ts d e m a n d on w a r m t h is h ighe r 
t han tha t of the f o r m e r species. In the H u n g a r i a n Pleistocene it is descr ibed 
f r o m several places unde r the names Helicella striata, costulata, nilssoniana. 
Helix pomatia L. I t is indigenous in f i r s t l ine in S o u t h e a s t - a n d 
M i d d l e - E u r o p e f r o m the no r the rn p a r t s of I t a l y and the B a l k a n P e n i n -
s u l e to F r a n c e , S o u t h - E n g l a n d , S o u t h - S w e d e n , E s t o n i a , e a s t w a r d 
to K i e v . In the A l p e s it gets up to 1800 m. I t lives in groves, bushy p laces 
which may be a r ide o r humide bu t w a r m . It avo ids both the d i rec t sunshine 
and the in ter ior of closed forests. In our c o u n t r y it is an an imal of t h e p la ins 
and mounta ins , on the higher points of the m o u n t a i n s it occurs a l r e a d y spo-
radica l ly . I t is k n o w n f r o m the Pliocene, in the Pleis tocene it is rare . 
Vallonia tenuilabris A L . B R A U N . 
In the bor ing this is the on ly species which does not live at p resen t in ou r 
c o u n t r y . Acco rd ing to E H R M A N N i t is k n o w n al ive on ly in S i b e r i a , E a s t -
T u r k e s t a n and N o r t h - C h i n a . In E u r o p e it occurs in t h e U p p e r -
Pliocene and in the Later-Pleis tocene. A u t h o r has n o observa t ions on l iv ing 
exemplares , m o r e detai led in fo rma t ions abou t the m o d e of life of the species 
were not f o u n d in the l i terature. In H u n g a r y it m a y be considered u n d o u b -
t e d l y as an o l igotherm species. 
( to be con t inued) 
